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A B S T R A C T
Intra-cardiac extension of tumour thrombus of follicular carcinoma of thyroid is uncommon.We report a
case of advanced thyroid carcinoma where tumour thrombus was well proﬁled with CT scan and
transesophageal echo images and extension was noted from SVC into right atrium, with clinical features
of superior vena cava syndrome. The clinical signiﬁcance of the ‘‘ring sign’’ is discussed.
 2016 Cardiological Society of India. Published by Elsevier B.V. This is an open access article under the CC
BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).1. Introduction
According to the nationwide data fromNational Cancer Registry
Program, thyroid carcinoma constitutes 0.1–0.2% of all cancers.1
Follicular carcinoma, which is the second most common thyroid
carcinoma, has microscopic characteristic of angioinvasion but
direct extension of tumour thrombus, i.e. collective form of intra-
vascularmetastaseswith thrombotic elements into caval veins and
heart via cervical veins, is extremely uncommon. In the literature,
only few cases have been reported where the patient underwent
successful surgical resection of tumour thrombus; most of them
succumbed to death as a result of vascular or cardiac involvement.2
We report a case where correlative images from transesophageal
echo and CT scans proﬁled the angioinvasion and intra-cardiac
extension of a follicular thyroid carcinoma, with the CT demon-
strating the ‘‘ring sign’’ indicating freedom from local invasion,
thereby making transcervical resection of tumour and avoiding
radical excision.
2. Case report
A 65-year-old woman presented with a right-sided thyroid
swelling of 6 months duration, associated with dyspnoea and
dysphagia. Clinical examination showed a large lobulated mass on
the right anterior neck with prominent dilated veins in the upper* Corresponding author.
E-mail address: geetesh.manik@gmail.com (G. Manik).
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licenses/by-nc-nd/4.0/).chest. There was another palpable fusiform mass extending from
the right jaw to the right clavicle. Fine needle aspiration cytology
(FNAC) of the mass conﬁrmed a follicular carcinoma of thyroid.
Chest radiograph showed a soft tissuemass extending to the upper
border of the sternum, but there was no obvious lung metastasis.
CT scan of the neck and chest showed an inhomogeneous mass
extending from the right cervical region into the thoracic inlet and
retrosternal area. There was an intra-luminal tumour extension
into the SVC and the right atrium. The positive ring sign was noted
on CT (Fig. 1A and B). Transesophageal echocardiography
demonstrated the tumour thrombus projecting into right atrium
from SVC (Fig. 2C and D).
The patientwas advised transcervical surgical resection, but she
opted for conservative treatment.
3. Discussion
The tumour thrombus is reported with certain malignant
diseases like thyroid carcinoma, renal cell carcinoma, uterine
carcinosarcoma, Wilm’s tumour, testicular tumour, adrenal corti-
cal carcinoma, lymphoma, pancreatic cancer, osteosarcoma and
Ewing’s sarcoma.3 Follicular carcinoma has the well known
property of haematogenous spread; however, tumour thrombus
has also been reported in papillary, follicular, insular and
anaplastic cancers of thyroid.4 Tumour thrombus occurs by direct
extension or by occult vascular spread. The tumour invades into
the internal jugular vein through the thyroid veins and propagates,
but the most distal portion is freely mobile and presents as a leaf-
like structure similar to progression of venous thrombosis in deepopen access article under the CC BY-NC-ND license (http://creativecommons.org/
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Fig. 1. (A) Computed tomography image in coronal view of the thorax showing tumour thrombus extending across the superior vena cava (SVC) into the right atrium.
(B) Cross-sectional CT image of the chest showing the tumour thrombus in the SVC with the positive ‘‘Ring Sign’’.
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Fig. 2. (C, D) TEE image showing a 3.7 mm  4.7 mm homogenous mass projecting into the right atrium from the SVC.
G. Manik et al. / Indian Heart Journal 68 (2016) S146–S147 S147vein thrombosis. The high velocity ﬂow in cervical veins prevent
the invasion of endothelium of the great vessels, thus not allowing
the tumour to lateralize and invade into the wall.5
The patients of thyroid carcinoma presenting with SVC obstruc-
tion should be evaluated with CT to differentiate intra-luminal
extension from extrinsic compression. Radical surgery with SVC
thrombectomy and reconstruction has been described in literature,
but presently, transcervical approach to tumour thrombus is
recommended based on the ‘‘ring sign’’ on CT scan. The ring sign
refers to a rim of contrast demonstrable around the thrombus,
which indicates that the thrombus is not adherent or invading into
the endothelium lining of the great veins, thus allowing the tumour
thrombus to be resected transcervically.5 CT images of our patient
demonstrated the ‘‘ring sign’’ indicating that it was surgically
resectable despite obvious intra-thoracic extension.
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